Stereoisomers of calcium antagonists distinguish a myocardial and vascular mode of protection against cardiac ischemic injury.
Concentration-dependent effects of the enantiomers of the calcium antagonists, gallopamil, diltiazem, and bepridil have been studied in the Langendorff-perfused rat heart, subjected to 30 min of global ischemia. It is shown that the time course, as well as the height of the energy deprivation-induced left ventricular diastolic contracture that develops during ischemia, can be selectively inhibited by negative inotropic concentrations of the calcium antagonist enantiomers. The time needed for recovery from the diastolic contracture during the reperfusion phase can be shortened significantly by lower, vasodilating concentrations of the drugs. In normoxically perfused hearts, stereoselectivity factors (sf) of the enantiomers of the compounds amounted to 63, 10, and 2 for the negative inotropic and 12.6, 79, and 4 for the vasodilating activities of gallopamil, cis-diltiazem, and bepridil, respectively. The sf values of negative inotropism proved to be remarkably similar to sf values of 50 and 7.9 for gallopamil and cis-diltiazem in the protection of the ischemic contracture during ischemia, whereas the sf values of coronary flow increase closely paralleled the values of 7.9, 63, and 2.5 for gallopamil, cis-diltiazem, and bepridil, respectively, in protection during the reperfusion phase. The results strongly suggest that at reperfusion the vasoselective enantiomers of calcium antagonists provide protection related to improved tissue perfusion, and thereby possibly restoring the distorted ionic and energetic homeostasis, whereas the other enantiomers are more involved in a direct energy-saving activity, resulting in protection during the ischemic period.